The genetic polymorphism of orosomucoid (ORM) and alpha-2-HS-glycoprotein (AHSG) were studied in Thai, Sri Lankan and Paraguayan populations using isoelectric focusing. Gene frequencies in these populations were compared with those in other populations. Four new ORM variants were detected: ORMI*15 in Thai, ORMI*16 in Paraguayan, ORM2*21 and 0RM2"22 in Sri Lankan.
mainly due to the high resolving power of IEF in polyacrylamide gels containing Triton X-100 .
Alpha-2-HS-glycoprotein (AHSG) polymorphism was first described by Anderson and Anderson (1977) using two-dimensional electrophoresis. Cox and Andrews (1983) and Umetsu et al. (1983) applied one-dimensional IEF to AHSG phenotyping and confirmed two common alleles (AHSG*I and AHSG*2). Since then, several variants have been identified, as summarized by .
The population studies of genetic polymorphisms of ORM and AHSG have been reported, and several alleles were known as specific genetic markers: ORMI*3 and AHSG*3 are for Caucasians, ORM2*6 for Mongoloids, AHSG*5 for Japanese, and AHSG*IO for Blacks.
In the present work, we report distributions of ORM1, ORM2 and AHSG allele frequencies in Thai, Sri Lankan and Paraguayan populations and four new ORM variants were found in these populations.
MATERIALS AND METHODS
Serum samples of 709 unrelated individuals from three populations (369 from Thai, Chiang Rai; 140 from Sri Lankan, Peradeniya; 200 from Paraguayan, Asuncion) were tested for ORM and AHSG typing. The ORM typing was carried out by polyacrylamide gel IEF followed by immunoprinting (Yuasa et al., 1986; Umetsu et al., 1989) . The AHSG typing was carried out by polyacrylamide gel IEF followed by immunoblotting .
RESULTS

OR M polymorphism
In 709 serum subjects ORM1 patterns were classified into nine known phenotypes (1, 2-1, 2, 3-1, 3-2, 2.1-1, 2.1-2, 5.2-1, 5-2-2) and two new rare phenotypes. Two new phenotypes were considered to be controlled by two rare ORM1 alleles, and these alleles were tentatively designated ORMI*15 and ORMI*16, respectively. The ORM1 15 band appears between the ORM1 8 and ORM1 4 band, and ORM1 16 band migrates between the ORM1 7 and ORM1 10 band (Fig. 1) . The results of ORM1 phenotyping and allele frequencies in Thai, Sri Lankan and Paraguayan populations are shown in Table 1 . The distributions of ORMI phenotypes were in a state of equilibrium based on the Hardy-Weinberg law in each of these populations (Thai, Z2=0.1622, df l, 0.50<p<70; Sri Lankan, Z2=0.5227, dr=l, 0.30<p<0.50; Paraguayan, Zz=0.0500, dr=l, 0.70<p<0.80) .
On the other hand, ORM2 patterns were classified into three known phenotypes (1, 3-1, 6-1) and two new rare phenotypes. Two new phenotypes were considered to be controlled by two rare ORM2 alleles, and these alleles were tentatively designated ORM2*21 and 0RM2"22, respectively. The ORM2 2l band appears Obs., observed; Exp., expected. *, including two ORM1 (2/1 and 2ol/2ol) genotypes. Vol. 34, No. 3, 1989 between the ORM2 14 and ORM2 4 band, and ORM2 22 band migrates at a slightly cathodal position to ORM2 2 (Fig. 1) . The distribution of ORM2 phenotypes and allele frequencies are shown in Table 2 .
A HSG polymorphism
In 709 serum subjects, three common phenotypes, AHSG 1, 2-1 and 2, and four variant phenotypes, 3-1, 3-2, 10-1 and 10-2, were identified, which have been described previously . The distribution of AHSG phenotypes and allele frequencies in Thai, Sri Lankan and Paraguayan populations are shown in Table 3 . The observed and the expected values provide a good fit to in the Japanese populations is around 0.16 . In contrast with Japanese, the ORMI*2.1 allele frequencies in Thai, Sri Lankan, and Paraguayan are fairly low as those in Filipino (Umetsu et al., 1988b) , Libyan (Sebetan and Sagisaka, 1988) and German populations (Umetsu et al., 1989) . The ORM2*6 allele frequency in Thai population was 0.008. It was much less than those in Japanese and Taiwanese (Umetsu et al., 1988a) . The higher frequency of ORMI*2.1 and ORM2*6 are likely to be characteristic of northern part of Mongoloid populations. It is very interesting that the ORMl*5,2 and the ORM2*3 alleles in the Sri Lankan population were indistinguishable from those observed in the Taiwanese and Japanese populations (Umetsu et al., 1988a; .
In the ORM polymorphisms in Thai, Sri Lankan and Paraguayan, several rare ORM variants were detected, four of which were newly found and named ORM1 15, ORM1 16, ORM2 21 and ORM2 22. Future studies are needed to clarify the geographical origins and distributions of these variants. Table 6 lists the frequencies of the AHSG alleles in various populations, which have been reported thus far. In the Asian populations the frequencies of AHSG*I tends to decrease from Japan to Thai (Umetsu et al., 1984; Umetsu et al., 1988b) . The frequencies of AHSG*I in Sri Lankans are sim- (1989) Paraguayan (200) 1.0000 0 0 0 The present study (1987) ilar to those in Libyan (Sebetan and Heshmat, 1988) and Indian-Pakistani (Westwood et al., 1987a) . These populations show the highest frequency for AHSG*I in all the populations studied thus far. The Paraguayan population was characterized by the especially low AHSG*I frequency as compared with all other population studied thus far. The AHSG*5 was not detected in the present study, while this allele was not infrequent in the Japanese . AHSG*5 may be a genetic marker specific for Japanese. The AHSG*IO in the Paraguayan is suggestive of some Black influence (Cox et al., 1986; Westwood et al., 1987b ). It appears from the above that the data on ORM and AHSG in various populations may contribute significantly to an understanding of the genetic structure of the populations.
